Effects of soil variation between peat soil and mineral soil on fruit quality of pineapple (ananas comosus) cultivars: N36 and Josapine by Abu Kasim, Amirul Imran & Mohd Kassim, Angzzas Sari
 5 
Effects of Soil Variation Between Peat Soil 
and Mineral Soil on Fruit Quality of Pineapple 
(Ananas Comosus) Cultivars: N36 and 
Josapine
Amirul Imran Abu Kasim, Angzzas Sari Mohd Kassim 
Department of Chemical Engineering Technology,  
Faculty of Engineering Technology 
Universiti Tun Hussein Onn Malaysia,  
Batu Pahat, Johor, Malaysia 
angzzas @uthm.edu.my 
 
Abstract— Consumption of pineapple is 
predicted to increase in the near future in which the 
demand for continuous supply of the fruit becomes 
of major interest. This research is focused on 
finding the influence of growth medium between 
peat soil and mineral soil to the weight and 
production of vitamin C and sugar contents of the 
pineapple fruits. Two cultivars were investigated: 
N36 and Josapine. The vitamin C is quantified by 
Iodate Titration and sugar content is analyzed by 
Digital Refractometer. The chemical soil properties 
were analyzed by using atomic absorption 
spectrophotometer at the Soil Analysis Section 
laboratory from Department Of Agriculture, 
Malaysia. All data were analyzed statistically 
through ANOVA by using SPSS. Results indicated 
that pineapple planted on peat soil produced heavier 
fruits than those in mineral soil. N36 pineapple 
reports no significant difference (p < 0.05) of the 
vitamin C content and the sweetness between 
different cultivation soil types. However, Josapine 
pineapples cultivated on mineral soil (FIMA 
Plantation) produce significantly 115% higher 
vitamin C content (19.243 ± 7.191 mg∙100g-1), and 
significantly 30% lower sugar content (5.403 ± 
1.721% °Bx) than cultivated on peat soil (Peninsula 
Plantations). The finding of the soil type’s influence 
on the fruit quality production is beneficial for 
pineapple producers and researchers to broaden up 
the development of pineapple-based products in the 
long run. The promotion of pineapple nutritional 
contents is beneficial to increase consumers’ 
knowledge and awareness on the importance of 
pineapple consumption especially in Asian regions. 
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I.  INTRODUCTION 
Pineapple is one of the favourite tropical fruits in 
the world, cultivated mainly for fresh, canned fruit 
and juice. It contains high pharmaceutical properties. 
World pineapple production in 1995 was estimated 
around 10.5 million tonnes [1]. The world main 
pineapple producers are Thailand, Philippine, Hawaii, 
Ivory Cost, Kenya, South Africa, Brazil, Taiwan, 
Australia, India, Indonesia and followed by Malaysia 
[1]. 
In Malaysia, the pineapple export had increasing 
value as much as RM 9.64 million in 1995 compares 
to 1988 [1]. The main importer countries of canned-
pineapple are Japan, United States of America, EEC 
countries and United Arab Emirates, while the main 
fresh-consume-pineapple importer is Singapore 
which consists of 90% of fresh-consume Malaysian 
export [1]. The consumption is predicted to be 
increased in the near future and hence demand for 
continuous supply of the fruit is of major interest [2]. 
In fact today, the pineapple ranks third in the 
production of tropical fruits, after bananas and citrus 
[3]. Hence, pineapple production has wide and good 
potential value to be developed through further 
research on its quality, nutrition contents, usage, 
preservation and optimal production.  
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Pineapple can be planted on many types of soil as 
long as the soil has good drainage system. 
Approximately, 50% of local fresh-consume-
pineapple production comes from peat soil area 
especially from west coast in Johor state. Pineapples 
also being planted on mineral soil such as at Titi and 
Jelebu in Negeri Sembilan, Rantau Panjang in 
Kelantan, and Sg. Tong in Terengganu. Josaphine and 
N36 are the common pineapple breed that were 
planted commercially in Malaysia. Both species have 
different traits and have distinct chemical 
composition of one another. The fruit weight of 
hybrid N36 (1.5 to 2kg) was higher than Josaphine 
(1.1 to 1.3 kg). On the other hand, Josaphine has 
strong aroma and sugar content; Josaphine: 17 to 22° 
Brix while N36 14° Brix. 
 
Nevertheless, the soil fertility and availability of 
nutrient in the planted soil can influence the 
pineapple growth.    Nutrient such as nitrogen, 
phosphorus, potassium, sodium, iron, magnesium and 
calcium are important as its requirement is necessary 
for specific plant function. Insufficient of these 
nutrients in soil will affect the pineapple’s sweetness, 
level of vitamin C and fruit weight. 
For optimal growth, the pineapple needs an 
optimum temperature at 30 °C, open to full sun light 
along day time, optimum rain at 1250 mm per year 
but the plant can still produce yield on areas which 
have annual rain between 510 – 540 mm. A uniform 
raining pattern through the year or month is the best, 
non-uniform raining pattern caused by drought or 
drown are not suitable and may result to stunt the 
growth or demolish the plant. Furthermore, water 
clogged of more than 72 hours may kill the plant [1]. 
Pineapple contained substantial amount of 
ascorbic acid which also known as vitamin C, an 
antioxidant that reduce damage to the cells and also 
vital for proper function of the immune system [5]. 
The vitamin C content between pineapple cultivars 
are different [1] depending on factors such as climate, 
planting medium as well as genetic coding. 
One of many benefits of regular pineapple 
consumption is the anti-inflammatory and digestive 
properties due to high content of bromelain [6]. 
Bromelain is an enzyme that can only be extracted 
from pineapple, used in pharmaceuticals and also as 
meat-tenderising agent [6]. Studies also indicated 
therapeutic doses of bromelain could suppress 
excessive inflammation, coagulation of blood and 
colon cells tumour growth [5, 6]. 
In order to obtain the optimum health benefit from 
the pineapple, it is best to consume it as fresh fruits. 
However, the awareness of health benefit from 
pineapple fresh consumption is not well comprehend 
by most Asian especially Malaysians.   
Therefore, the purpose of this research is to 
identify the optimal soil type for pineapple farming 
by quantifying the weight, vitamin C and sugar 
contents of the fruit. The findings and knowledge 
gathered is hoped to increase the understanding for 
farmers, researchers on the optimal pineapple growth 
for better fruit quality as well as awareness to the 
public on the importance of fresh pineapple 
consumption. 
II. MATERIALS AND METHODS 
The pineapples Josapine and N36 cultivars were 
collected from FIMA Plantation in Ayer Keroh, 
Melaka (mineral soil) and Peninsula Plantations in 
Simpang Renggam, Johor (peat soil). The fruits 
were harvested at the senescence (stage 9). Four 
samplings were conducted for each soil type 
(growth medium) over one year duration. For each 
sampling six samples were collected. 
Vitamin C content was measured by homogenizing 
75 g of pineapple flesh and made up to 150 ml 
with distilled water. The juiced was filtered by 
using number 1 Whatman filter paper through 
vacuum flask. The vitamin C from the filtered 
juice was quantified by following the standard 
procedure of Vitamin C Iodate Titration Method 
[7]. 
The sugar content was measured by using Brix 
Refractometer (Fisher Scientific, USA) according 
to the manufacturer protocol. Two to three drops of 
the extracted juice were placed on the prism of the 
Brix Refractometer and the reading was conducted 
in triplicates. 
The analyses of soil chemical properties were 
conducted using Microwave Plasma Atomic 
Emission Spectrophotometer (Agilent, USA). 
Determination of available nutrients were 
conducted following manufacturer’s protocol [8] 
 
III. RESULTS AND DISCUSSIONS 
 
Comparison of Fruit Quality  
Pineapple cultivar N36 planted on either sites (peat or 
mineral soils) showed no significant different on the 
vitamin C and the sweetness contents. However, N36 
pineapple planted on peat soil produced fruits with 
significantly heavier weight than those planted on 
mineral soil as depicted in Table I. 
TABLE I.  N36 CULTIVATED ON DIFFERENT SOILS 
Parameter 
Peat Soil  
(Peninsula 
Plantation) 
Mineral Soil 
(FIMA 
Plantation) 
Significance 
value  
(p-value) 
Ascorbic acid 
content 
(mg∙100g-1) 
18.089 ± 
3.118 
17.478 ± 
3.001 
0.678 
Sweetness 
(%°Bx) 
5.874 ± 0.954 6.201 ± 0.740 0.429 
Fruit weight 
(kg) 
2.100 ± 0.369 1.012 ± 0.255 0.000 
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Meanwhile, as shown on Table II, Josapine 
pineapple cultivated on the mineral soil (FIMA 
Plantation) produce significantly higher vitamin C 
content (115%) and significantly lower sugar content 
(30%) than Josapine pineapple cultivated on the peat 
soil (Peninsula Plantations). Once more, peat soil 
significantly produces heavier pineapple fruit than 
mineral soil for the same cultivar (Table II). 
TABLE II.  JOSAPINE CULTIVATED ON DIFFERENT SOILS 
 
Parameter 
Peat Soil  
(Peninsula 
Plantation) 
Mineral Soil  
(FIMA 
Plantation) 
Significanc
e value  
(p-value) 
Ascorbic acid 
content 
(mg∙100g-1) 
8.956 ± 4.317 
19.243 ± 
7.191 
0.012 
Sweetness 
(%°Bx) 
7.690 ± 1.173 5.403 ± 1.721 0.025 
Fruit weight 
(kg) 
1.211 ± 0.116 0.623 ± 0.240 0.000 
 
Comparison of Soil Properties 
Soil with high organic matter has high nutrient 
holding capacity and contributes nutrients upon its 
breakdown [8]. Too low of soil pH level causing 
calcium, phosphorus and magnesium become 
unavailable for root uptake and manganese become 
concentrate at toxic levels, while at high pH values, 
phosphorus, iron, copper, zinc, boron and manganese 
become less available. Shifting of nutrient to the 
available form could be exaggerated by soil 
microorganisms, pH, soil moisture and chemical 
reactions [6]. 
As depicted in Table III, the phosphorus content 
in the peat soil from Peninsula Plantation is 36.42 ± 
5.82 mg∙l-1, 91% higher than the mineral soil from 
FIMA Plantation the phosphorus content (69.61 ± 
2.17 mg∙l-1). The pineapple has a low necessity for 
phosphorus, and 20 ppm in soil is considered 
sufficient for the growth of the plant [3]. 
Moreover, the peat soil at Peninsula Plantation 
has significantly 15% more acidic pH, 119% higher 
electric conductivity, 1113%  higher organic carbon, 
393% higher iron, 79% higher sodium and 356% 
higher nitrogen than those properties at the mineral 
soil from FIMA Plantation. All these soil properties 
could contribute to the production of heavier fruit 
weight for both N36 and Josapine cultivars planted on 
the peat soil. 
TABLE III.  SOIL PROPERTIES ON DIFFERENT SOILS 
 
Parameter 
Peat Soil  
(Peninsula 
Plantation) 
Mineral  Soil  
(FIMA 
Plantation) 
Phosphorus 
(mg∙ℓ-1) 
36.42 ± 5.82 69.61 ± 2.17 
pH 3.15 ± 0.01 3.72 ± 0.02 
Electric 537.3 ± 10.6 245.0 ± 3.6 
Parameter 
Peat Soil  
(Peninsula 
Plantation) 
Mineral  Soil  
(FIMA 
Plantation) 
Conductivity 
(µS∙cm-1) 
Organic Carbon 
(%) 
28.27 ± 1.00 2.33 ± 0.04 
Iron (%) 2.062 ± 0.044 0.418 ± 0.047 
Potassium (mg∙ℓ-
1
) 
0.057 ± 0.021 0.143 ± 0.006 
Sodium (mg∙ℓ-1) 0.197 ± 0.023 0.110 ± 0.010 
Magnesium 
(mg∙ℓ-1) 
0.030 ± 0.010 0.147 ± 0.012 
Calcium, Ca 
(mg∙ℓ-1) 
0.150 ± 0.036 0.667 ± 0.029 
Nitrogen (%) 0.899 ± 0.007 0.197 ± 0.003 
 
Pineapple planted on peat soil yield sweeter fruit 
and those planted on mineral soil yield more sour 
fruit when correlated with the vitamin C content. 
Barnes and colleagues [9], determined that the 
consumer acceptability of sweetness and sourness of 
fruit yogurt found the greater ratio of sweetness : 
sourness is generally acceptable by many consumers 
[10]. This shows that the high ratio of sweetness over 
sourness plays an important role on attracting 
consumer to buy and consume fresh pineapple. 
Depending on the purpose of the usage, fruit breeder 
has the flexibility on choosing the soil for the quality 
of pineapple that they wish. 
IV. CONCLUSION 
The vitamin C and sugar contents in N36 
pineapples are not affected by the different 
cultivation soil types between peat soil and mineral 
soil, while the Josapine pineapples cultivated on 
mineral soil produce significantly higher vitamin C 
content and significantly lower sugar content than 
cultivated on peat soil. However, both N36 and 
Josapine planted on peat soil yield heavier fruit 
weight. This could means N36 cultivar is quite 
flexible to be planted on any medium (peat or 
mineral), meanwhile Josapine cultivar is better 
cultivated on peat soil to produce much sweeter 
pineapple that suited consumer’s preference on higher 
sweetness over sourness ratio.  
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